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Research Article 

Effect of molecular structure on the performance of trlarylmethane dyes as therapeutic agents for 
photochemical purging of autologous bone marrow grafts from residual tumor cells 

Guilherme L. Indig 1 *, Gregory S. Anderson 2 Michael G. Nichols 3 , Jeremy A. Bartlett \ William S 
Mellon 1 , Fritz Sieber 2 * 

1 School of Pharmacy, Division of Pharmaceutical Sciences, University of Wisconsin, Madison, Wl 53706 
department of Pediatrics, Medical College of Wisconsin, Milwaukee, Wl 53223 
department of Applied and Engineering Physics, Cornell University, Ithaca, NY 14853 
email: Guilherme L. Indig ( qlindia@facstaff.wisc.edu ) 

'Correspondence to Guilherme L. Indig, School of Pharmacy, Division of Pharmaceutical Sciences 
University of Wisconsin, Madison, Wl 53706 

'Correspondence to Fritz Sieber, School of Pharmacy, Division of Pharmaceutical Sciences University of 
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Abstract 

Extensively conjugated cationic molecules with appropriate structural features naturally accumulate into 
the mitochondria of living cells, a phenomenon typically more prominent in tumor than in normal cells. 
Because a variety of tumor cells also retain pertinent cationic structures for longer periods of time 
compared with normal cells, mitochondrial targeting has been proposed as a selective therapeutic 
strategy of relevance for both chemotherapy and photochemotherapy of neoplastic diseases. Here we 
report that the triarylmethane dye crystal violet stains cell mitochondria with efficiency and selectivity and 
is a promising candidate for photochemotherapy applications. Crystal violet exhibits pronounced 
phototoxicity toward L1210 leukemia cells but comparatively small toxic effects toward normal 
hematopoietic cells (murine granulocyte-macrophage progenitors, CFU-GM). On the basis of a 
comparative examination of chemical, photochemical, and phototoxic properties of crystal violet and other 
triarylmethane dyes, we have identified interdependencies between molecular structure, and selective 
phototoxicity toward tumor cells. These structure-activity relationships represent useful guidelines for the 
development of novel purging protocols to promote selective elimination of residual tumor cells from 
autologous bone marrow grafts with minimum toxicity to normal hematopoietic stem cells. © 2000 Wiley- 
Liss, Inc. and the American Pharmaceutical Association J Pharm Sci 89: 88-99, 2000 

Received: 23 September 1999; Revised: 23 November 1999; Accepted: 1 December 1999 
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I am the Managing Editor of Transworld Research Network, publishers of 
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willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 
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